Objectives: To investigate if the reduced P50, N100 and P200 auditory evoked potential (EP) components and gating deficits seen in schizophrenia can be explained in terms of response incompleteness. Methods: Twenty-five healthy and schizophrenia participants were studied using pairs of 1000 Hz tones (S1 and S2, 0.5 s apart) separated by 8.0 s. A correlation-based clustering method identified the responses containing P50, N100, and/or P200 related-activity. Results: Schizophrenia participants produced fewer S1 and S2 responses containing all three EP components than healthy participants. Healthy participants, but not the patient population, produced fewer and smaller S2 than S1 responses containing all three EP components. However, the S2 responses following complete S1 responses were smaller than the complete S1 responses in both populations. Conclusions: The gating deficits observed in schizophrenia are due to two mechanisms. First, the S1 response consistency is less in schizophrenia than in health. Second, the S2 responses are attenuated less in schizophrenia. Significance: This research contributes to the understanding of response variability and sensory gating in health and schizophrenia. It also extends previous reports that fewer and smaller P300 components are produced in schizophrenia than in health to the mid-latency component range.
Introduction
Ensemble averaged evoked potentials (EPs), recorded from the scalp following auditory stimulation, contain three main components: a positive (P50), negative (N100), and a positive (P200) component occurring at 50-100, 110-140, and 160-200 ms, respectively (Buchsbaum, 1977) . The P50 is frequently used to assess 'sensory gating,' i.e., the central nervous system's ability to modulate its response to the second of a pair of identical stimuli. Typically, sensory gating is expressed in terms of the S2/S1 ratio, which is computed as the ratio of the EP due to the second stimulus over the first stimulus response. Numerous studies have reported that schizophrenia participants suffer from a P50 gating deficit (Adler et al., 1982; Boutros et al., 2004; see Bramon et al., 2004 for a review). There is also evidence for a gating deficit in the N100 and P200 range (Boutros et al., 2004; Clementz and Blumenfeld, 2001 ). In addition, the S1 responses in patients with schizophrenia are smaller than in healthy controls (Adler et al., 1982) .
The reduced ensemble-averaged EP amplitudes seen in schizophrenia could be the result of increased response variability both with regard to amplitude and latency (Saletu et al., 1971; Shagass et al., 1979; Anderson et al., 1995) . Schizophrenia patients show a higher trial-to-trial S1 (but not S2) latency variability (Jin et al., 1997; Patterson et al., 2000) than healthy subjects, and also a negative correlation between N100 latency jitter and N100/P200 EP amplitude (Young et al., 2001 ). More recent reports suggest phase locking plays an important role in sensory gating (Rosburg et al., 2009 ) with schizophrenia patients having less phase locking in the alpha and theta band than healthy subjects (Brockhaus-Dumke et al., 2008) .
The response deficits seen in schizophrenia extend beyond the more putative and primarily exogenous P50, N100 and P200 components into the endogenous P300 component. For example, it has been reported that schizophrenia patients produced fewer and smaller P300 components (Ford et al., 1994; Wagner et al., 2000) . We were unable to find records of similar studies focusing on the P50/N100/P200 complex in single trial responses. Therefore, we decided to investigate if the reduction in S1 average amplitudes observed in schizophrenia is due to the fact that schizophrenia patients produce fewer complete responses, i.e., responses containing 
